GABAB receptors are required for galanin modulation of membrane properties of neurons in the arcuate nucleus of rats.
Galanin-mediated modulation of the arcuate nucleus (Arc) neurons is thought to be involved in the regulation of feeding behavior, hormone secretion, and reproduction. We previously reported that galanin perfusion significantly hyperpolarized the resting membrane potential and suppressed the spontaneous firing in the Arc neurons in slice preparation. In this study, we focused on the cellular and molecular mechanisms underlying the galanin effect. The galanin action is mediated by the galanin receptors (GAL1/2/3R). We found that activation of galanin receptors alone is not sufficient to mediate the galanin effect on resting membrane potential and spontaneous firing; co-activation of GABA(B) receptors is required for galanin to accomplish its modulation on the membrane properties of Arc neurons. In more details, the effect of galanin on the membrane properties of Arc neurons is blocked by either lowering the extracellular Ca(2+) or the inhibition of GABA(B) receptors with the selective GABA(B) antagonist, saclofen. In addition, activation of GABA(B) receptors by baclofen restored the galanin effect under low Ca (2+) conditions. These results suggest that GABA(B) receptors may serve as a molecular gate for galanin signaling, and thus can be targeted to manipulate the galanin-mediated physiological and behavioral responses.